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Abstract of JP1 1 256328 

PROBLEM TO BE SOLVED: To provide a heat 
treatment apparatus capable of improving the intra- 
surface uniformity of a film thickness by imparting an 
adequate distribution of a gas supply rate to a shower 
head section. SOLUTION: This heat treatment 
apparatus has a treatment vessel 16 which internally 
has a stage 1 1 to be placed with a work W, a work 
retaining member 36 which is liftably disposed In order 
to retain the peripheral edge of the work and to fix the 
same onto the stage side, a heating section 48 which 
heats the work and the shower head section 74 which 
is disposed to face the stage and is formed with many 
gas injection holes 80, 80A on its rear surface. In such 
a case, the gas injection holes of the shower head 
section are disposed over a range larger than the 
plane of the work and the inner sides thereof exclusive 
of the portions facing the work retaining member are so 
set that the gas injection rate per unit area Is made 
approximately uniform. Part of a portion facing the 
work retaining member is so set that the gas injection 
rate per unit area is larger than the gas injection rate. 
As a result, the adequate distribution of the gas supply 
rate is imparted to the shower head stage, by which 
the intra- surface uniformity of the film thickness is 
improved. 
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^•t^mm^miziiux . mi'^^v-^yvmco;^' 
-oxmiffyti. mMm!imii^w^x.mmzn[^-r^m^ 
^-'t^j:^xoizm.^^ix. mmamim^ t&mz 

mmww^z.^m<^nmt^i,zn\pi^^x&s.^tLx^^h 

[000 1] 
[00 02] 

\^xii, mmmt^x'^i,^mu^'^x.J\mmlz!§^^^^1$^- 
y^rmm.-r^fzMzm^' '>iiSMmm<^m^^mibjitstz 

)f>lZW (■^Vi^T.^y) , WS i (rJ'^r^XT-Vi^Utf 
>f H) . Ti (^^V) . T i N h^-f 
K) . T i S i ( ^:5'>-v-U H) ^O^JR^V^ii^ 

[00033 ^(^m.(n>^mMmm^-nmz\t. srx^ 
^ns:. fi?iRffH2 (Tks) stc^, s i H4 (i^^y) 

j§7cft. Si Hz CI2 wm.*j:l£ 

tmt:>1XXi5^. S i C I2 3i7t;ffi{iiSS*^N°:J'-i/ 
^mm-^t:.ib\,zmi.irMjt:^'^t LXi^i'ujUi^yy 
5rfflV>T 6 0 O'CgSiOieiaTlCTW-^WS i {^y^^ 
Xy-yiyU^^ H) K$rJg«-rS:^T$> 0 . S i H4 

sjo&ii. mt<mii^^^-yi:m^-thfzMz^ mx. 



'cmmcoi&i§LTizxv/'^ws imt:m^-tt:f3&x'f> 
[00 04] ±tz. Hi wtmt. imswpaatoj: a 

tc'^xj-.mmi.crifmif^cofzibiiz, mtiim7t^':^tL 
X7m^m\.^XA 0 0-4 3 0'CSjSt7)iaST-C'Wffi$r 

T}v^i\L-^mzii^WLm^ixi-zmm.-^Aijim.nt:>ixxi5 

T'jy^l 0l3j;>)f?$i.)ii;ix-C^B^4±lcliI^$ 
ilS. Z.<r>^^AiiZn^^^Xi-^V-^yY 10^ 

;^iS&t?Ll 2Sr?^^L-CC>^<, 
[000 53 JlB!!l^g8*»^>c7)fS^li®jfi^6 

afe«H^-rs. ^fxi:Ri*tc, fiS^4£7)±^rt~ift{t^i/ 

t Lxmux^F^^H^ mt^'^j^^^mmi.^z^t.z^ 
i^^ti. ^j^j^mm±.i,zvi'mcr>±m.mm^^ix^^t 

[00063 

^^\,zm-i>mmmnzi5\\xit. ^ffu x(r>mjmmi 
tt«^4co^mT*tc^a-r-i.«f»n*>^>#fai$fi 

T^T<, CltO^, :^'5>'rU>^^l 0<5D/S;?i*>'fil*^ 
mmmST{Si5-&**. '^:s^^^mnmzi5\-^X9m:ffX<7y 
mixtm^^X'i±$) h *mixT V >r i: {iSft '^iX^V ^. 
zcntzib. '^x.f\mmimzii\ih^cr>mM--h^^:t.j\^ 

'L^mt\m\^xm<t£hmfl\f<zh*) . mmco*^-^^^^ 

[00073 ^!^^**±{cra-teXia£{cfic# 

■i-?>R!mm<7)^f^TX'i±. ±szLfcfm(7)i^-itii^ 
tvmis,TL^j:^^ifi. mmLmi}'^iz:ff^m^izim-t^ 

mtimLX±^<^j:'^xmm(r>i^-iti:kt<mT^ 

^m^-th^^:KCDmM.iz^^i:nfz-^& z t ta^ 
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mm^mimm-ri>ztizh^. 

[0008] 

mm-t^tzMz. mumi^^msi-^mm-^^rf^mz^ 

izmfi^ixr<im!>jfimm?^tmtt, mmmimi^i:^ 
^•thUi^t. miMm-^i>zn\^^^xm.»hti-cT 

;<fxi«*t?L«. mmm^i!!imi^c^mj:*)i,±t\'^mmiz 
i,zM(^-r^^^<o-^ii. ^{isa^jtotoxfxiaw* 

[0009] ZtldZji *) . i^-^'V— 'v.y HigB;b»ii><7)#fi 

x'oi.^mizt5\^ximmmizm-t^j:'o. tfz. 

5r I6I± § -a: -S C: i: i: ^ S . 
[0010] ^iOi^. #fimiS3t D<^;<r:^i«ftf»t: 

{i:*':^«lt?L^0ii:@{±±fflW(c|3I t(ciS^L-Tit^5-r-l> 

izMm-ttm^i,zmf&<r>t/immi^-^<7)\i>i±<m^^ 

COO 1 1 ] 

[f&Bflc^^Mc7)^s] WTic. :^mMizi^hm^mm. 
<7)-mmm^mnmmizM-^i ^xmm-^ . h i 
BH(cf^ ^a^sco-ntiCT^^-rBTHia, m 2 {in 

[0012] ^^M^jTii, mmmmt lx^^ 
^mim^zb -oxmm-t^ . i^osrais^a 1 4 
mmTfUi~^j>.mizji*)P]fs^m\>^mmz^ 



1 8±tc, «?ilttf|ii®L^^<7)ffiJ$gi5«2 OSr:n-LT 
^2 2*<^tt^>a-C(r^S. ^<03:ai8StXffi«fgl5S2 

OJi, ^IISiiSi^=Wt4. mui^^zx'om^^tix 

H'O. tfz. «a^2 2Ji, 1 mmgJgiO^^ti;?? 

tLTV^l,. zcomS:^2 2coT:fTizii, ai!c*. 
3*c7) u 7 ^ b-v 2 4 2 6 icMLT±:trA.e 

&SHz-9MLXmfhtif;tWL±im2 SizX 0±Ti& 
$-li-|.ifctcJ;0. ±EU7^b-^24^aB^22fc 
nm^^xmffz ^Jy? \^vf;.3 0^^1fa§■^i:T'^?J:y^ 

[0013] ±IEff L±ff»2 SOTS^fi, ^iia^tffl 

'<.o-X3 2 ^^tTT^?f-^x-:? 3 4{c;^^$ixT 
v^So ±ie«a^2 2coi^»SP{c{i, '^xyswcois^ 

* LT i ^i^tta^ 2 2 ffl^ias-ri> /ii^oMxas 

«sff$i.g|5«3 6*5^{tJbn^, ^<^if$i.g|5«3 6 

r U 3 8 {±. ±i£«»gPW 2 0 Sr j^^^®-C'«a L 
fz-^mA 0 2r:frLT±£3d^gP*J2 6tc;aig§nTt3 
0, 'J7^b->'24i;— #:Wt-#^-r-l>J:dtc^oTV^ 
I,. ;CT'«»gP«2 0i:^gP«2 6fccoracoS^# 
4 0tw^i^-f;^y^':T.4 2*^':n-^$*X-C*J 0 , ^7>'Ty 
>'^^3 8^«0K^T*8ft{t, fi-P'>x>'N<5D^7>'rSr«l|g 
^'^Li^TV^-S. .ril/i>£0U7^ey2 4, SftgP1^2 

6&t^«»gi5*f2 Qh^mmcrmmmmm^zi. 
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c:c7)gf^P6 8Wiia*L'5:»'^SS'-Kvrfc«^§ 
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Ji. 'v.y K2|s:«£7 6[*i/^«*&$irfe>yxSrifttti-r'S.f>:tf5 

[00 17] C:c:-C'X?'X[«lt?L8 0{i. m2Rim3t,z 
t^f J: ^ tOxyNWiOitini® J; •) tmi}Hz±t\^^ 

i, zs.^x^if(^tixtir>. mmmv^i-sm 

:afW<)tc{i, ^'x«St?L8 0{i. B&?&^4fctc>>xyN 

m.<r>'? V yyo y'X3 8<r>vs&m-tlzim.-t^:ff:^mmil 
8 0 A cOttg L 2 {i , -eOF^KffllK*. '>{±i'HSItO;yxiftm 
8 0£75E@L1 J; Ot.il7:)HC;^#<ISSLTt5 0. -ItfO 
;*:PS;iifx«W?L8 0 A*>/,<7);yxifiStfi*«^< =5rl> J: 
dttTV'*^. C:c7);*;P^^;<f;^«St?L8 0Ac7)le 

fss.t^{as<±. mKB^-s J: 0 i,zmm<oi^-^iz:k^ < m 

!Q3 8 AcOB&X±^C^t^B$■^-Cig(tl.<7)*^J;V^, 

[ 0 0 1 8] -^xMwtcti, nm^^mwx^b 

LT, '>xyNjMjagS<7)-SK2:il:^^*lcfl)a)TtT^^:^'J 

mm^ ^x^nm^^'xmm^ so a . h 3 k 

tJV^Tti, *rffl!lc7)4OO;^PS:<fXi«lt?L8 0Aa*i'> 

^mx'ii. mm(r)mm^^mi,z-t^ tzMzm^'^/fxm 

«?L8 Otcit t-C;^P@;<fxi«St?L8 0 AcTjjtg^^fg 
I3LhtC:*:#<iBt8L!t*«, lllg«OilST'«±, ilS<0;*rx 
i«W7L8 0«OiSgL 1 tc*f LT:^P@;!fXiSSt?L8 0 A 



x*^ 6 ~ 1 2 y^m&<7)m^izimmi^ mi. o m 

mtuf^, iIfSL2J41. 5mmm^kX'$)D. Z<r>m<^/f 
Xi«St?L8 0<7)t:-yf-{43~4mmgjST'*>5WT. ;Cr 

xis«?L8o. aoAimmz^^if^tihzttz^j: 

\t-nxm^tix\^htiK z.tL^ 2mm\At^t\s:}±. 

(TMMxm t T J; V \ Mfc . 5 y r U >'J5^ 3 8 
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iliT-Al3j:>?»ra^3ll 6rtlOxy\W?rJ»AL, U 
7 ^ f >- 2 4 Srff t±(f -S C: ^: ic: J; 0 ^xy ^wSr y 7 
fy2 4W::S{tjS-r. ^LT, VyiS'\^y24i:.W 
L±ifm2 8i:Tftf?>Zt(>zX-oX^T^-^. ^:r./\W 
i:tm^ 2 2 ±tcSja-r -S. i: ^^tcsgtif L±{f^ 2 8 5: 
Tff I. i: J: oT-^xyNWcojf ^$:SSn;S#:ff § x. 
3 6 <7)— gpT'S) i.i5'5yr'J>'ir-38 T'if LXZ 

[0021 ] mz. mmt^^^^m/f^Mt^i^mm/fx 

tLXWFe. Si Hi. ^5: i^A- V-^-y Hg57 4 
'vW^-roflt*& LXM^L. C: ixS:'^ -y H3|s«t 7 6 
Tffl;7);^'XPtlt?L8 0 , 8 0 A*- i^^mmiis 1 6 rt^vBI 
±^tc«*^-r-i.<, CixfclHimc, #^mP6 8*>^>P^gP# 
fflm2:®^IS^M-r?.^ tCJ: O^aaWtl l 6 |*l2:Hfr^£^ 
K3£K, mz.iS2 OOPa— llOOOP acOffiffl^cO 
ffitclS^L . fioSilM^4 6 rtc7)iDl|ft5 4 8 SrHIilS 

[0022] mt^tifzfma. a ^m&i-tz 

f^, 5^iO^g|5W2 6^i>^iSLT«S^2 2C0a 

CO J: ^ C 1 m maSi; ^^^tc^l, ^ i: ^> jfijitc JD»$ 
fl, ta!r>T. ^:co±tc«aLTj)-l)'>xyNW$rg!oSm 

xj^m^zfrnv. m^^tih;iiiiiz^h, 

[00 23] :if-mmM^Zii\^X\t. i^W-^ 

■yV^7 4cr>/fxmmil8 0. 8 0 AtcMLT, ::'cPg 

;<fx«*ffL 8 0 A(7)ff^mRx/9mi,zms^ttfzA'^fm 
tii>0. vyi^^<r>^yyTvyy3 8<r>^mi^38A 
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mmiz^:^^mmmziH'r^^i}^'j'-Lim^tL:s> z t 

[00241 zcom^. iznm/f:^mill80A(7)irm 

(,zi,h^nm<7)m.m. mumcmmmizMryxm^er) 
*'^«it?L8o$:^{ti.j;3c^-i.<^)*^ mmm-&<7> 



^mzn»hwm<r>mwtimt^-thfzmz^^^^ 
>,z^'>xmmfsr<r^j:hix^mi^^m^tifih 

[00251 iXlC, a-*<?)i^+ V-^ y HgB«?D«it(c:o 

Sr^T^^. fF{fflit-.StC^LT. iS@8>f^^ (1:^2 0 
cm) (r>^xj\^f^\,\^ ^7 5>'r'J>-^tc<J; O'^x^NiT) 
iS»g5COfi^0eW3 (ia2#,^) *^^lmm^t^ 

3 8<OI*Ijlffi3 8AraoES (ll2#Hg) til 9 8mm 

M«Sr*lS.t/Il5(c^-r. 124 (A) - (C) (4. 
iX'fixllSSCTl~3 5:^^L. 114 ( D ) ~ ( F ) 
-fnifc<Sfi?lll-3Sr*-r. 

[00261 

[«11 





^y-y "7 — 


<flIB> 


(aso) 




CA/mln) 


(±%) 




R9di!flD 01. Son 


230 


1. 1» R99$0.3 


5.1G 


3945 


4.43 




Kgdam 01. Sum 


230 


1. 


3.94 


3880 


3.26 




Rdte 01. 783B1 


230 


1. 1. R99m.7 


4.27 


3760 


3.15 






230 


1.1 


5.25 


4248 


11, 18 




0a8fflD 


230 


0.8 


6.98 


4018 


5.91 




RlOOBB02.Oin& 


200 


1.1,R100S2.0 


9.27 


3659 


3. 62 



[ 0 0 2 7 1 04 ( A ) KZTVi-f^gm 1 <?5i^^ V-^ y 
KSPfi, iiiflR*i9 9mm 98mm) OfifS 

13, Ii:@L2*U. SmmiOB&lO-if^^^ti^PflXf;^!! 

XiSft?L8 0Oii:@L12rl . ImmtCiS^Lf^. ^ 

tz. m\-Wi(r>i]:Kvm'^8(i<mmti 3 omm-c-ib 

04 (B) tC^-rilS6fi?iJ2tfOi^-V'V-'^>)'KgP«. 
ifigR**9 9mm (it@ 1 9 8mm ) c7){iaCC, iSgL 
2*>'l. 5mmc7);»cPg;*'Xi«ttfLS0 ASriStt, fl!l<7) 
il^cOXfXBMtdlSOOitSLlSrildiilSltl . Im 
mtc^^L:t. «>l-^<0^xi«ltfL8 0c0ii:S{4 
2 3 OmmT'fcS. 

[00 281 124 (C) tC^-rilMfi?IJ3<50>'-vV-'v-/ 
Ymt. ^R*«9 9mm (jtgl 9 8mm) 
IC, il@L2*n. 7mm<7);';P@;<f;^l*W7L8 0 AS: 
^Jt, ffiOji^<7);yxi«ltfL8 0<7)E@L 1 ?:±IEi:|Sl 
tl. ImmtCiS^L-Tt. ^7t. «?mcO;<fxniSt?L8 
0c0ii:g{±2 3 0 mmT-^l. .04 ( D ) \.Zifst}^mm 



•5 , itSL 1 1 . 1 xnm(rm'^<r)ij7Sm^8 0 €:B& 

?LI4ia(tTi/^=5rt^. t^fz. mm<niJymA^8Q<rM. 
f5<i2 3 0mmT'S)i). 

[00 2 91 04 (E) ICS^f JtSSCT2<0>--vV— '^.>y 
h'gP(4, iIllLl$r±ieifc«WJl iOt/jN^V^O. 8m 
mcOilS<7);!f>?.lSW?L8 0 5rD&*SWci%-tC^flX§-ti: 

fz . m.9\-Wi(r)i}xmS^V^8 0 cOBflti 2 3 0 m mT'?> 
04 (F) lc^-tit:«C^J3coi^-vV-'\ / h'ap{4, 
^R*n 0 0mm {Kfl2 0 0mm) (7)125^3. 
\.11f1. Omm<O:^P@;yxi«WfLS0AS-g{t. ^ 

coi*ni!ico;^i(ciif5 L 1 \.fz^'mm>i isi 1 1 . i 

mmtC:^^L;tjlS<7);yxi«ttfL8 0 5:attfw. i^. 
xyN2Slt/i^-v'7— 'S y Hia(?58Eg|«:^r 1 7mmtcig^ 

\.fz. mL^'mm^>:.ifWLmk^^''^t£-^fz^(r>mi: 
<c>o«!^fHi:. mzmkw&t^xh^imiwx'hh. 

[00301 
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^^^^ 


TeopCC) 


475 


475 


Press (Pa) 


500 


10665 


TiseCsec) 


29 


72 


VFoCsccflO 


15 


55 


ArCscca) 


200 


2000 


5iH4(sccB) 


4 




H2(scceD 


60 


1900 


NzCsccia) 


600 


20 



[003 1] m5it^mmmRt/im(^i(r>^:>^^=^mz 
)5if6i—hm.u (mm^z^itm) ^^flt^o. 

^'k^Xh^tim:kt^j:^ti^j:<. i^-hSlS (IS 
If) *<B&J^-X-^>S<Ii:*«W-&, mt^mzii. Zcr>m5 

HJ<?5ll^f6Wl-3(c^DV^T{i, mL^m.'^Ui'^comm^ 

5.16 %WFX'h *) , SlCB^^{iffi*>(cffi 

mmm2Rx/3com^izii. m»i^^mffm 

ai:=5rS*B£Ml*mc*i{tl.ll^-tt(±'eixm3 . 
94%&tX4. 2 7%i:=S:oTl^mt2fl|tLT*J'9. HJfc 

[0032] cntc^^tT. Jt«^Jl l;^-rJ: P=5:ts!* 

5%ayil. 1 8%T'3iO, ^^oTV^^. -?-LT, it 

it*550!ll J:Otl*J±LTV^S*<. *Ji£)SSI#t 
fctt-SIUfl^-liti: -fix-fix 6. 98%at^9. 2 7% 

ti^:z\>^mi. imm3i,zyr:-txdi>z±n^^/fxfmiii 
iSttTv^i.*^ -fcoigaf4aayTi:^*^'*iisfe^Ji~3 

co%&fc{iffiMcimmSS7t'ttP^0, 5tc::'cP@;<^ 

*>. Apg;!f>?.f«m8 0Ac7)is^ffiai^c:<oitg^*< 
[00 33] zinzx'o. ±nf^^x'mmii8 0Ai, 

@t-?-ixg;'c#<f •I.ifc^<l5tt'l.^i:{cj;0. <^ 
8 0 AtoiSgfiiStcov^TO J; OSUv^fFffiS-lf'Sro/:: 
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